.
(a) Photo image of the blue powder formed in a representative reaction boat. (b) XRD pattern of the as-formed blue powder. It is identified to be a mixture of rutile TiO2(s) and CaCl2(s). Table S1 . Experimental conditions for the preparation of rutile TiO2(s) samples by reacting TiCl4(g) with CaO(s) and CaTiO3(s).
Figure S2.
XPS survey spectrum of P973. Figure S3 . XRD patterns of the solids isolated from the reactions between CaTiO3(s) and TiCl4(g) at 973 K for 0 -20 h (TiCl4(g) 2 bubbles sec -1 , Ar(g) flow rate 8 sccm). 
Figure S7.
XRD patterns of the solids isolated from the reactions between CaTiO3(s) and TiCl4(g) at 923 -1023 K for 20 h (TiCl4(g) 2 bubbles sec -1 , Ar(g) flow rate 8 sccm). 
S3
from the reactions between CaO(s) and TiCl4(g) at 973 K for 36 h (TiCl4(g) 2 bubbles sec -1 , Ar(g) flow rate 8 sccm). CaCl2(s) was removed by washing. Figure S11 . XPS survey spectrum of C973. Specific capacity performance data of P923, P973, P1023, C923, C973, C1023 PA973, CA973, and m-C973 after 100 cycles at 1 C, 2 C, and 5
C (1 C = 170 mAg -1 ).
Figure S23.
Cycling performance of (a) P973 and (b) C973 electrodes at 1 C, 2 C, and 5 C (1 C = 170 mAg -1 ). S8 Figure S3 . XRD patterns of the solids isolated from the reactions between CaTiO3(s) and TiCl4(g) at 973 K for 0 -20 h (TiCl4(g) 2 bubbles sec -1 , Ar(g) flow rate 8 sccm). S23 . Cycling performance of (a) P973 and (b) C973 electrodes at 1 C, 2 C, and 5 C (1 C = 170 mAg -1 ).
Calculation of Li
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Calculation of Li + ion diffusion coefficient DLi + . Figure S24a displays the EIS and the fitted results (see below) of P973 and C973.
The ability of Li + ions to diffuse in the electrode can be obtained by Equation 1.
DLi + = 0.5R 2 T 2 /A 2 n 4 F 4 C 2 σ 2 (1) R is the gas constant 8.314 J mol -1 K -1 . T is the absolute temperature 298 K. A is the surface area of the electrode sheet 1.69 cm -2 . n is the number of electrons participating in the oxidation reaction in each formula unit of TiO2 (n = 1). F is the Faraday constant 96485 C mol -1 . C is the concentration of Li + ions 0.024 mol cm -3 in TiO2(s). 1 The values of the diffusion coefficient σ are obtained from the slopes of Zre versus w -1/2 according to Equation 2 and displayed in Figure S24b 
Finally, all of the results derived from the EIS of the samples by using the equivalent circuit depicted in Figure S24c are listed in Table S3 . 
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